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,QDQHQJLQHPDQXIDFWXULQJLQGXVWU\GHIHFWVLQJHDUVPD\EHDULVHVGXULQJWKHDVVHPEO\SURFHVVLQSURGXFWLRQOLQH
7KHUHIRUHLWLV QHFHVVDU\WRLGHQWLI\DQGHOLPLQDWHWKHGHIHFWLYHHQJLQHVJRLQJLQWRWKHPDUNHW(DFKFRPSRQHQWRI
HQJLQH HTXLSPHQWKDV D GLIIHUHQW VLJQDWXUH LQ WLPH DQG IUHTXHQF\ VSHFWUXP7LPHGRPDLQ UHSUHVHQWV WKHG\QDPLF
UHVSRQVHVGHSHQGRQWKHLQWHUDFWLRQRIPDQ\FRPSRQHQWVRIWKHV\VWHP ,QWLPHYHUVXVIUHTXHQF\GRPDLQ ZDYHOHW
WUDQVIRUP :7 IDFLOLWDWHV PXOWLUHVROXWLRQDQDO\VLVDQGKHQFHEHFRPHV SRSXODUWR H[WUDFW FKDUDFWHULVWLFVIHDWXUHVRI
QRQVWDWLRQDU\YLEUDWLRQVVLJQDOV
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ሺ ሻ ൌ ׬ ሺჯሻ ჯ ჯ ሺͳሻ
ሺჯሻ ൌ ׬ ሺ ሻ ჯ ሺʹሻ
:KHUH ჯLV IXQGDPHQWDO IUHTXHQF\8VLQJWKHVHHTXDWLRQVD VLJQDO FDQEHWUDQVIRUPHGLQWRWKHIUHTXHQF\GRPDLQ
DQGEDFNDJDLQ 7KH)7LVZHOOVXLWHGWRDQDO\]HVWDWLRQDU\SHULRGLFIXQFWLRQVZKLFKZLOOH[DFWO\UHSHDWWKHPVHOYHV
RQFH RYHU SHULRG ZLWKRXW PRGLILFDWLRQ)RXULHU WUDQVIRUP LV SDUWLFXODUO\ XVHG WR FRQYHUW D IXQFWLRQ IURP WKH
FRQWLQXRXVWLPHWRWKHFRQWLQXRXVIUHTXHQF\GRPDLQ ZKHUHDV IDVW)RXULHUWUDQVIRUP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LQWHUQDO FRPEXVWLRQ HQJLQH 7KH H[SHULPHQWV ZHUH FRQGXFWHG RQ WKH .DZDVDNL %DMDM .% WZR VWURNH VSDUN
LJQLWLRQ HQJLQH ,Q SUDFWLFH WKH HQJLQH FRQGLWLRQV DUH PRQLWRUHG DW LGOH VSHHG ZKLFK LV QHDUHU WR  USP
7KHUHIRUHWKHH[SHULPHQWKDVEHHQFDUULHGRXWDWFRQVWDQWURWDWLRQDOHQJLQHVSHHGRI  USPDWWK JHDUSRVLWLRQ
+HUHWKHHQJLQHVSHHGUHIHUVWRWKHURWDWLRQDOVSHHGRIWKHFUDQN7KHHQJLQHZDVGULYHQE\XVLQJ+S'&PRWRU
7KH GDWD KDV EHHQ DFTXLUHG E\ XVLQJ 1,  GDWD DFTXLVLWLRQ '$4 FDUG DQG DQDO\VHG XVLQJ /DE 9LHZ 
VRIWZDUHIURP1DWLRQDO,QVWUXPHQWV 1,3LH]RHOHFWULFDFFHOHURPHWHUZLWKDQRSHUDWLQJIUHTXHQF\UDQJHEHWZHHQ
WR+]ZDVXVHGWR SLFNXS YLEUDWLRQVLJQDOVIURPWKHJHDUER[FDVLQJ
)LJ/LQH VNHWFK H[SHULPHQWDOVHWXS
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)LJ([SHULPHQWDOVHWXSRIJHDU ER[ IDXOWGHWHFWLRQRI DQ ,& HQJLQH
([SHULPHQWDOSURFHGXUH
,Q WKLVH[SHULPHQWWKHYLEUDWLRQVLJQDOZDVDFTXLUHGIURPDKHDOWK\JHDU FRQGLWLRQ DWFRQVWDQW FUDQNVKDIWVSHHG
RI USP WKHDFTXLUHGVLJQDOLVFRQVLGHUHGDVWKHEDVHOLQH,QVHFRQGWHVWIDXOWLVLQGXFHGLQWKHJHDUDVVKRZQLQ
ILJXUH  DQG WKHFRUUHVSRQGLQJYLEUDWLRQ UHDGLQJVZHUHH[WUDFWHG7KHVDPSOLQJ IUHTXHQF\RI  .+]ZDVXVHG WR
FROOHFWWKHGDWDIRUVHFRQG 7KHEHORZ ILJXUHVKRZ WKHFRQGLWLRQDQG ILJXUH  VKRZ SRVLWLRQRIJHDULQWKHJHDU
ER[ )RUDQDO\VLVSXUSRVH WKH &:7 VFDOHD[LVLVFKDQJHG WRDQDSSUR[LPDWHIUHTXHQF\D[LV
)LJ*HDUGHIHFWV
D+HDOWK\JHDU E*HDUVZLWKLQGXFHGIDXOW
)LJ6HFWLRQHGYLHZRIHQJLQH
,Q FDVH RI JHDU YLEUDWLRQ JHDU PHVK IUHTXHQF\ *0)LV LPSRUWDQW ZKLFK LV JHQHUDWHG GXH WR PRGXODWLRQ
SKHQRPHQD ,Q IDXOW\ FRQGLWLRQ WKHUH H[LVWV LQFUHDVH LQ PDJQLWXGH LQ *0) ZKLFK LV WKH LQGLFDWLRQ RI GHIHFWLYH
FRQGLWLRQ RIJHDU/RNHVKHWDO 7KH FKDUDFWHULVWLF YLEUDWLRQ IUHTXHQFLHV RIWKHHQJLQH DUH OLVWHGLQ7DEOH
$FFHOHURPHWHU
'DWD DFTXLVLWLRQ V\VWHP
%DMDM.%
0RWRU
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7DEOH &KDUDFWHULVWLFYLEUDWLRQIUHTXHQF\DW  USPHQJLQHVSHHG
3DUDPHWHUV 9DOXH+]
*HDUURWDWLRQDOIUHTXHQF\ 
3LQLRQURWDWLRQDOIUHTXHQF\ 
*HDUPHVKIUHTXHQF\ *0) 
&UDQNVKDIWURWDWLQJIUHTXHQF\ IV 
 ([SHULPHQWDOYHULILFDWLRQRIIDXOWGLDJQRVLVV\VWHP
,QWKLVVHFWLRQ H[SHULPHQWDOGLVFXVVLRQ LVPDGH IRUIDXOWGLDJQRVLVWHFKQLTXH EDVHGRQWKH ))7 DQG &:7 IRUJHDU
ER[RIDQ,& HQJLQH
([SHULPHQW+HDOWK\JHDU
7KH H[SHULPHQWDO UHVXOWV ZLWKKHDOWK\ FRQGLWLRQRIJHDUDUH VKRZQLQIROORZLQJILJXUHV )LJXUH  E LOOXVWUDWHV
SHDN IUHTXHQF\ FRPSRQHQW DW  +] ZKLFK LV WKH UXQQLQJ IUHTXHQF\ RI WKH FUDQN VKDIW URWDWLRQ IV$QRWKHU
IUHTXHQF\ LVDW+][IVDQGPRVWRIWKHUHVWRIWKHSHDNVDUHPXOWLSOHVRIFUDQNVKDIWURWDWLQJIUHTXHQFLHV,WFDQ
EH QRWLFHG IURPIUHTXHQF\VSHFWUXPWKDWWKHYLEUDWLRQRIWKHFUDQNVKDIWKDVKLJKHVWLQIOXHQFHRQWKHVSHFWUXPRIWKH
JHDUER[ZKLFKLVGRPLQDQWDPRQJDOOWKHIUHTXHQFLHV
)LJ9LEUDWLRQUHVSRQVHRIDKHDOWK\JHDUD9LEUDWLRQUHVSRQVHLQ7LPHGRPDLQE)UHTXHQF\VSHFWUXP
)LJ7LPHIUHTXHQF\SORWRIWKH&:7RIWKHKHDOWK\JHDUYLEUDWLRQVLJQDO
)URPWKHWLPHIUHTXHQF\SORWRIWKH&:7VKRZQLQILJXUH LQGLFDWHVWKHSUHVHQFHRIKLJKIUHTXHQF\FRPSRQHQW
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
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([SHULPHQW*HDUZLWKLQGXFHGIDXOW
)LJXUHVKRZVYLEUDWLRQUHVSRQVHRIIDXOW\JHDULQWLPHDQGIUHTXHQF\GRPDLQ 7KH LQFUHDVHLQWKHDPSOLWXGHRI
*0) FDQEH YLVXDOL]HG LQ IUHTXHQF\ GRPDLQ 0DJQLWXGH RI*0)LVLQFUHDVHG IURP WR PV
)LJ9LEUDWLRQUHVSRQVHRIDIDXOWLQGXFHGJHDUD9LEUDWLRQUHVSRQVHLQ7LPHGRPDLQE)UHTXHQF\VSHFWUXP
]
)LJ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